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esis. Therefore, we have also developed an orthogonal RNAi
system that enables us to independently manipulate GSK-3alpha
levels. Genetic analysis using Wnt-, NFAT- and insulin-
dependent reporters, in vivo as well as in explant cultures,
allows us to pinpoint the precise molecular and temporal
requirements of GSK-3 during skeletal development.
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The protein complex of Axin, APC and GSK-3 acts as a
primary negative regulator of theWnt signaling pathway. Axin is
a key scaffolding protein of the 2-catenin degradation complex
and contains a 2-catenin binding domain, a GSK binding
domain, an RGS domain and a DIX domain. Our study focuses
on the role of the Axin-RGS domain. Typically, RGS domains
contain a conserved asparagine (Asn), critical for its ability to
bind heterotrimeric G-proteins. Interestingly, we find that the
Axin-RGS domain encodes a glutamine (Gln) at the equivalent
position, suggesting a novel function for Axin-RGS. Because
Wnt signaling is thought to involve activation of G-protein-
coupled Frizzled receptors, we tested whether the Axin-RGS
domain functions in this context. We generated a point mutation
converting the original Gln to Asn, predicted to increase affinity
for GT and another converting Gln to Ala, predicted to abolish
binding activity. Wild type and mutant Axin were overexpressed
in zebrafish (Danio rerio) and frog (Xenopus laevis) embryos.
We also tested for the ability of the mutant forms to rescue
antisense knockdown of Axin protein. We found that over-
expression of Axin-RGS domain mutants inhibits endogenous
Wnt signaling and showed a differential ability to restore normal
development in fish and frog embryos, albeit with differing
efficiencies. Our results suggest that the interaction of Axin with
G-proteins, via its RGS domain, may play a key role in the
regulation of Wnt signaling during axial development.
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The PAKs (p21 activated kinases) are implicated in cell
motility, cell growth, apoptosis, the activation of JNK and p38
and finally in the regulation of the ERK signaling cascade. In
Xenopus laevis, xPAK1 mutants inhibit neural crest cell
migration and induce a de-adhesion phenotype in early embryos.
Ayeast two-hybrid library was screened for xPAK1 partners and
eight novel partners were identified. One of these, N126,
belonged to the large synaptotagmin family with an orthologue
existing in species ranging from C. elegans to human. None has
yet been characterized in any organism. At the tail bud stage, its
expression pattern overlapped that of xPAK1. In particular, both
proteins were expressed in the tail tip and in the brachial arches,
overlapping the FGF8 and FGFR1 expression pattern. Endog-
enous N126 and to a lesser extent xPAK1 expression was shown
to respond to FGF signaling. Over-expression of N126 induced
ectopic tail-like structures at high frequency, reminiscent of FGF
activation. Furthermore, its over-expression in animal caps was
found to induce mesodermal gene expression. On the contrary, a
mutant construct blocked mesodermal gene induction by FGF2,
and this blockage was rescued by full-length N126. Also, N126
was found to interact with the FGFR1, and this interaction was
increased following FGF treatments. We are in the process of
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During development, vertebrate embryos undergo dramatic
changes in body shape. Convergent extension (CE) movements
are a major process to control of polarized cell movement by
which dorsal mesodermal cells converge and extend. Planar cell
polarity (PCP) signaling pathway is essential in regulation of
CE movements in vertebrates. However, the molecular mechan-
isms of PCP signaling pathway are poorly understood. In this
study, we analyzed the function of XRyk in CE movements in
Xenopus laevis. XRyk is an atypical receptor tyrosine kinase but
has no kinase activity. We show that overexpression of XRyk in
whole embryo and dorsal marginal zone (DMZ) explants
inhibits CE movements without affecting cell fate specification.
Interestingly, antisense morpholino oligos for XRyk represent
short body axis and microcephalic head structure in whole
embryo. The inhibition of Wnt11, stimulator of PCP pathway,
injected DMZ explants is rescued by XRyk morpholino and
dominant negative XRyk (?C Ryk). Also, XRyk can signal
to dishevelled (Dsh) and RhoA which are components of PCP
signaling pathway. These results suggest that XRyk functions
as a novel regulator to be essential for PCP-mediated CE
movements.
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